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The remaining paper was : 
ON THE EXAMINATION O F  COPPER SULPHATE. 
BY JOHN RUFFLE, F.I.C., ETC. 
THE increasing employment of copper sulphate as a vine-dressing for the phylloxera, 
and as a preventive dressing for potato disease, directs more attention to the 
analysis of commercial copper sulphate. 
The usual good qualities, as found in the market, are sold on a guarantee of 
98 per cent., and contain only traces of iron and other metallic impurities ; the lacking 
2 per cent. is made up by a little free sulphuric acid from the mother liquor, which 
remains imprisoned between the crystals, and moisture left behind through a more 
or less incomplete drying of the crystals after washing. 
To arrive at  the triie amount of copper sulphate, take 1 to 2 grammes, dissolve 
in water, neutralize with ammonia, make up to from 300 C.C. to 400 C.C. with water, and 
acidulate with about 3 grslmmes of sulphuric acid, adding this, of course, in a diluted 
state. Turn on a steady electrical current from any battery, but of such strength as 
will give 20 C.C. to 50 C.C. of electrolytic gas per hour, employing platinum anode and 
cathode. Leave over-night, wash cathode with water and absolute alcohol, dry, cool, 
and weigh. The larger the cathode surface, within reasonable limits, the better, 
a brighter and more compact deposit being thus obtained. A total cathode area of 
about 20 square inches answers well for the deposition of up to 0.5 gramrne of Cu. 
Calculate the Cu obtained into CuS0,5H20. 
For the free acid, take 20 to 50 grammes of the crushed crystals, stir well with 
successive portions of absolute alcohol, add water to the alcoholic extract, a few drops 
Pu
bl
ish
ed
 o
n 
01
 Ja
nu
ar
y 
18
93
. D
ow
nl
oa
de
d 
by
 B
ro
w
n 
U
ni
ve
rs
ity
 o
n 
27
/1
0/
20
14
 2
1:
41
:4
3.
 
View Article Online / Journal Homepage / Table of Contents for this issue
280 THE ANALYST. 
of phenol-phathlein solution, titrate with standard soda, and calculate into free sul- 
phuric acid. 
The determination of the excess of water or (' moisture," though at  first sight 
apparently an easy operation, is not really so, and cannot be done by any one known 
method. Experiments made to discover the readiest way of estimating the 
'' moisture," show that : 
First, the true amount of CuSO,SH,O present must be found. 
Second, a portion must be dried at  a, temperature of 100" C., to constant weight, 
and the loss noted. 
To effect this second point, take 3 to 5 grammes of the crushed sample, expose 
to 100" C. for two hours, cool, and weigh, The loss will be the excess of free water, 
plus the amount of water of crystallization due to four out of the five molecules of 
water in the true amount of CuS045H,0 present. 
The loss of 4H,O at 100" C. in pure 100 per cent. CuS045H20 is 28.91 per cent.* 
If the percentage be not 100, but only 98, the loss therefrom wonld then be only 
28.33 per cent., and if the total loss at 100" C. were, say, 29-50 per cent., this, minus 
the 28-33, would leave 1-17 per cent. difference as the amount of " moisture." 
This procedure of determining the CuS0,5H20, as well as drying at 100" C . ,  is 
an unavoidable double operation, since experiments show that no known method can 
be employed to effect the (( moisture " determination without encroaching more or 
less upon the four molecules of water of crystallization. These seem to be held very 
loosely, whilst the fifth is retained with great tenacity. 
Two examples of excellent high-class copper sulphate, treated as above, will show 
the results obtained, the one being a sample of wet, undried crystals, the other of 
crystals dry and ready for casking : 
Wet. Dry. 
Total loss a t  100" C. ... ... ... 30.60 ... 29.42 
Less that due to 4H20 at  96.94 per cent .... 28.31 at 98.42 per cent. 28.45 
2.29 *97 
Copper found by electrolysis ... .. 24.52 ... ... 24.90 
- 
giving : 
Wet. Dry. 
Crystals CuSO,SH,O ... ... ... 96.94 ... ... 98-42 
Moisture ... ... ... ... ... 2.29 ... ... 0.97 
Free H2S04 ... ... ... ... ... 0.68 ... ... 0.49 
Undetermined and loss ... ... ... 0.09 ... ... 0.12 
100~00 100~00 
-- -- 
If examined minutely, the copper sulphate crystals will be found to contain 
traces of many of the metallic impurities which existed in the copper originally 
employed ; the principal of these is generally iron, but if the copper were auriferous 
or argentiferous, the gold or silver would be respectively detected in the crystals. 
moisture " alone, some As illustrating the difficulty found in estimating the 
* Taking Cu=63, 0=16, S=32, H = l .  
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experiments made may be quoted. Two portions of each of the foregoing “wet ” 
and ‘‘ dry ” samples were exposed to the drying action of strong sulphuric acid under 
a n  air-pump, and the loss of weight incurred noted until constant. Constancy was 
reached in about six weeks, the final loss in each case being : 
Loss over sulphuric acid under air-pump : 
Dry. Wet. 
1st sample ... ... ... ... ... 30.22 ... 29.43 
2nd sample ... ... ... ... ... 30.31 ... 29.38 
The same was done in presence of freshly-fused calcium chloride, in about the 
Loss over fused calcium chloride under air-pump : 
same time. 
Wet. Dry. 
1st sample ... ... ... ... ... 29.83 ... 29.20 
2nd sample ... ... .. .. ... 29.83 ... 29.23 
Dehydrated copper sulphate, dry sodium chloride and dry sodium nitrate tried 
in a similar manner all gave imperfect results. 
It is interesting to notice and contrast the total loss at  100” C. with that over the 
sulphuric acid and calcium chloride, both being at  the ordinary temperature of the air. 
Loss at 100” C. Loss over H,SO,. Loss over CaCI,. 
L4  Wet ” ... < .. ... 30.60 ... 30.22 ... 29.83 
30.31 29.83 
29.38 29.23 
(‘ Dry ” ... ... ... 29-42 ... 29.38 ... 29-20 
and 
him 
For the low qualities of crystals, it is only necessary to determine the copper, 
calculate this into CuS0,5H20. 
Dr. Sykes exhibited a small gas boiling burner, which had been forwarded to 
in his official capacity by Messrs. Fletcher and Co., of Warrington. It was 
intended to illustrate a method of enamelling recently introduced by that firm, who 
state that the covering applied will withstand exposure to a red heat for any length 
of time, that it does not chip off, and that it is practically indestructible, The enamel 
can be applied in any shade, colour, or variety of colours. H e  (the speaker) sug- 
gested that a very useful application of this invention would be the enamelling of the 
iron parts of apparatus used in the laboratory, for, with the varnisb at pregent 
employed, such parts became very unsightly after being in use for some time. 
(Conclusion of the Society’s proceediizgs.) 
The Analysis of Sperm-oil containing Mineral-oil. C. A. L. de Bruyn 
(Chem. Zeit., 1893, xvii. 1453).--The rough qualitative test of the presence of mineral- 
oil in sperm-oil-consisting in saponifying a, small quantity with alcoholic potash, 
diluting the liquid with water, and observing the separation of unsaponified mineral- 
oil-is not interfered with by the presence of cetyl alcohol and its congeners in normal 
sperm-oil, as these bodies are retained in suspension in the soap solution and only 
separate on standing. The accurate determination of mineral-oil in an adulterated 
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sample of sperm-oil can he effected by the usual method of saponification, followed by 
extraction of the soap solution with an immiscible solvent, and treatment of the 
resulting mixture of higher alcohols and mineral-oil with acetic anhydride. In  
carrying out this separation, the mixture of mineral-oil with higher alcohols is boiled 
for half an hour with double its volume of acetic anhydride. Complete solution takes 
place, but the mineral-oil separates again on cooling. The two layers are separated 
and the mineral-oil freed from acetic anhydride by washing with dilute alkali. The 
higher alcohals, which are obtained as esters on adding water to their solution in 
acetic anhydride, can be recovered and their amount determined. 
The author points out that it would be desirable to know whether the percentage 
of higher alcohols is sensibly constant in pure sperm-oil. 
NOTE BY ABSTRACTOR.--The abstractor has found a nearly constant percentage 
of 40 per cent. of higher alcohols in pure sperm-oil; variations are often due to 
incomplete extraction rather than difference in composition. 
B. B. 
The Acidimetric estimation of Potassium Borofluoride. F. Stol ban. (Casopis 
pro prumysZ chernicky, 1893, iii. 298; through Chem. 2eit.)-The principle of the 
method consists in the decomposition of potassium borofluoride by fusion with sodium 
carbonate according to the equation : 
SKBF, + 3Na2C0, = 2KF + 6NaF + B20, +- 3C0,. 
A weighed quantity of the borofluoride in a finely-powdered state is heated in a 
deep platinum crucible with about four times its weight of sodium bicarbonate, which 
is preferable to the carbonate, as it can be weighed more exactly. The quantity of 
sodium bicarbonate taken must be accurately known, as the estimation of the boro- 
fluoride is effected by means of the loss of alkalinity of the melt. When fusion is 
complete, and the escape of carbon dioxide has ceased, the contents of the crucible are 
dissolved in water in a capacious platinum dish, and the solution heated to boiling and 
titrated, using litmus as an indicator, and taking care to avoid the addition of much 
acid at  one time, lest the borofluoride be re-formed. The presence of boric acid is said 
not to interfere. The alkalinity of the bicarbonate used must, of course, be determined, 
B. B. 
Critical Examination of Methods for the Estimation of Sulphur. L. 
Marchlewski. (Zeit. anal. Chem., 1893, xxxii. 403 ; through Chem. 2eit.)-Groger’s 
method, which consists in heating the pyrites with metallic iron to convert it into 
ferrous sulphide, treating the latter with hydrochloric acid in a eurrent of carbon 
dioxide, and absorbing the hydrogen sulphide in a solution of iodine of known titre, 
is inadmissible because any sulphates which may accompany the mineral are partially 
reduced to sulphides during the ignition with iron. With pure sulphides the method 
gives good results; for sulphates i t  is useless, inasmuch as reduction is never 
complete. Sauer determines the sulphur by burning the pyrites in oxygen, passing 
the sulphur dioxide into bromine water, and determining the sulphuric acid there 
produced ; this can be recommended as far as the agreement of results is concerned, 
but is troublesome, and must give place to Lunge’s method unless soluble sulphates be 
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present. Fohr’s method, wherein the hydrogen sulphide obtained by suitably decom- 
posing the mineral is absorbed in an ammoniacal solution of zinc sulphate, ferric 
sulphate (and presumably acid) added to the liquid containing the zinc sulphide, and 
the ferrous sulphate produced titrated with potassium permanganate, is not capable 
of yielding accurate results. Klobukow also recommends evolution of the sulphur as 
H,S, using nascent hydrogen for the purpose, and absorbing this in iodine solution of 
known titre ; this process is inadmissible, on the same grounds as those which render 
Groger’s method useless, A. G. B. 
_____ - 
The Oxidation of Fatty Oils. W. Fahrion. (Chem. Zeit., 1893, xvii. 1453, 
1454.)-Sundry attempts have been made from time to time to determine directly 
the increase in weight of fatty oils allowed to oxidize in the air; various plans to 
expedite the rate of oxidation having been adopted. Thus Livache carried out 
experiments in which the oil was allowed to fall on finely-divided lead ; while Vogel, 
more than thirty years ago, proposed cotton-wool as a support for the oil. The author 
has found that chamois-leather is more suitable for the purpose than either of the 
materials mentioned. I t  is, however, somewhat hygroscopic, and a blank experiment 
must be carried out a t  the same time as those with the oils, to correct for its changing 
content of water as nearly as possible. 
Oil. 
Olive ... 
Sesame ... 
Rape ... 
Cotton-seed 
Poppy ... 
Walnut ... 
Linseed ... 
Cod ... 
Iodine number. ... 82.1 
... 110.2 
.. 102.4 
... 109.2 
... 135.9 
... 149.2 
... 175-8 
... 171.0 
Days’ exposure. Maximum gain. 
... 42 ... 0.2 % 
... 21 ... 3.6 
... 10 ... 2.8 
... 10 ... 5.6 
... 7 ... 8.4 
... 6 ... 9.0 
... 6 ... 12.4 
... 5 ... 9.5 
The number of days’ exposure is the length of the period that elapsed before the 
full gain in the weight of the oils under test took place. A longer exposure does not 
necessarily increase the weight of an oil suffering oxidation, as volatile products, such 
as carbonic, formic, and acetic acids, may be formed. I t  is worthy of note that the 
iodine absorption of an oil does not give an accurate estimate of its power of absorb- 
ing oxygen. This becomes evident on converting the iodine numbers given above 
into their oxygen equivalents, and comparing the figures thus obtained with the 
cJxygen abserbed, determined directly. This is d ~ e  tc! the f& that, instead nf t,he 
mere addition of an oxygen atom to an unsaturated compound, the insertion of an 
atom between adjacent atoms of carbon and hydrogen and the formation of an 
hydroxyl group may take place. Moreover, oleic acid, which absorbs iodine, does not 
readily take up oxygen, so that a discrepancy between the iodine and oxygen 
absorbed will be apparent in all oils containing oleic acid. B. B. 
Reactions of Hydrazines with Lignin. E. Nickel. (Chew. Zeit., 1893, xvii. 
1209 and 1243.)-Phenylhydrazine hydrochloride may be used as a reagent for 
lignin, the aldehydic nature of which has been demonstrated, as follows: In  an 
aqueous solution of phenylhydrazine hydrochloride wood acquires a light yellow 
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colour, which becomes deeper on addition of dilute hydrochloric acid (about 15 per 
cent.). When the sample is set aside the yellow colour changes to a pure green in 
the course of an hour, or longer. 
Hydrazine sulphate (now obtainable from Kahlbaum) gives a very similar 
reaction with wood. I n  a cold solution of this salt the wood becomes yellow in a few 
minutes, the depth of colour depending on the nature of the wood, and attaining its 
maximum with bamboo-cane, among the woods which the author has examined. 
The subsequent action of 20 per cent. hydrochloric acid on the wood changes the 
yellow to orange. 
It is characteristic of aromatic aldehydes to give colour - reactions with the 
hydrazines, and the above behaviour of wood might be due to the aromatic aldehydes 
which it is said to contain, namely, vanillin and cinnamyl aldehyde. An aqueous 
alcoholic solution of vanillin yields a yellow colour with hydrazine sulphate, and, on 
the addition of hydrochloric acid, a yellow precipitate falls, but there is no orange 
colour produced. The author has already denied that these aldehydes are con- 
stituents of wood, and he regards the above reaction of vanillin as confirmatoryof his 
views. A. G. B. 
-- 
Valuation of Leather Glue. F. Gantter. (Zeit. Anal. Chem., 1893, xxiix., 
413 ; through Chem. 2eit.)-One hundred grammes of the shredded sample are heated 
with 1 litre of water containing a few drops of caustic soda solution until solution 
is complete, when the volume of the liquid is made up to 2 litres. After the solution 
has been set aside for ten hours, 20 C.C. (=  1 grainme of glue) of the clear liquid are 
evaporated, and the residue is dried at  105", weighed and ashed. The weight of the 
ash-free raw glue is thus ascertained. 
To estimate the pure glue in the sample, 20 C.C. of the above solution are trans- 
ferred to a 100 c.c cylinder, diluted with 30 C.C. of water, and neutralised with 
acetic acid. Tannin solution is then added, until no further precipitation occurs ; the 
solution is shaken, made up to the mark with water, and filtered through a dry filter. 
The filtrate is shaken with hide powder, and set aside for ten hours to ensure 
complete elimination of tannin. After another filtration 50 C.C. of the solution are 
evaporated, and the residue dried, weighed, and ashed. By subtracting the weight 
of this residue, less that of the ash, from the weight of the ash-free raw glue, the 
percentage of pure glue substance is ascertained. A. G. B. 
Butter Distinguished from Margarine. F. Gantter. (Zeit. Anal. Chem., 
1893, xxxii. 411 ; through Chern. 2eit.)-The frequent occurrence of earth-nut oil in 
margarine renders the identification of the latter in butter an easy matter. Butter 
containing so little as 1 per cent. of earth-nut oil will give a dark brown-red colour 
when treated with concentrated sulphuric acid (ANALYST xviii. 183) ; pure butter 
should give a straw-yellow or reddish-yellow colour. The iodine number of butter- 
fat, as determined by the author's method (employment of a chloroform solution of 
iodine instead of Hiibl's solution) should be between 13 and 16 ; that of earth-nut oil 
is 49-51. A .  G. B. 
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